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= (54) Title: GENE THERAPY FOR CEREBROVASCULAR DISORDERS 
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— ■ (57) Abstract: Cerebrovascular disorders (cerebrovascular obstruction, cerebral infarction, cerebral thrombosis, cerebral embolism, 
= cerebral attack, cerebral hemorrhage, Willis* circle occlusion, cerebrovascular dementia, Alzheimer's dementia, etc.) can be effica- 
ciously treated or prevented by transferring an HGF (hepatocyte growth factor) gene and/or a VEGF (vascular endothelial growth 
factor) gene into the subarachnoidal space of humans. 
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m m * 
F ^mnmmmmm^) at^&tf/xriVEGF (jMfrt&itstH^) 

10 WJftSElff 

(Stroke 25,1022-1027, Stroke 29,1058-1062(1998) % Stroke 24,259- 
15 264(1993). Ann. N. Y. Acad. Sci. 695, 190-193(1993) ) „ L^b. r.iXb<0lHJfM? 

frX*:'?, -t ITinii t b <E> J; •9S^<D^.#lwli4-UTV>S (Stroke 
25,1794-1798(1994)) „ JSS*jfe^<OHIffi-^lf JlSOlB^BStw 

fc (N.Engl. J.Med. 285, 1182-1186(1971)) „ ^fc^<D^OW95{C J: ot, *&tfe;i 

jk^ff^s^. w^fiaiii^JKBJiaiijaH^ (fgf) 7 7 5 y - (science 

257, 1401-1403(1992) „ Nature 362,844-846(1993)) % ft&lfflJ&ii?®®^ 
(J. Surg. Res. 54, 575-583(1993)), &t/]frt : i*IJ£it?g|g^- (VEGF) ft^Srffi 
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Xtii&M £ Z t #flfc®S tit 6 (Circulation 90, II-228-II- 

234(1994)) 0 S5>Jd*«M#btt, HGF3SSVEGFfcR«Hlrt&»HW*«[ 
H^t LTf^ffl-r5^i:$r^.mL-CV^5 (J. Hypertens. 14, 1067-1072(1996)) . 

*«jikW*f^j tw$n-cv>5. <fc«?&i£-ete, r.©«a*r±t h©iiiMUi 
ffMSttms^ (hgf) ti. «*iija^»br5»a»«jastt, &sb&{&i 

(Nature 342,440-443(1989)) „ 

HGF J: ->^3r"? — t'©c-Met/HGF Hr^ — fi^tC 
«0«*©«*3e-C36mLT*5!K HGFi: c -Met Ffl <Z>^fg & l£ «fc o T #] 

(J. Cell. Biol. 126,485-494(1994). fcFgB¥7-89869-g-£tfft) „ HGF^ 
jfiL^^^i — a ^(^T'^^^tbS ^ t^^^^iXTjS^ (Brain Res. 799, 311- 
316(1998)) , *fcft*^HGF^»«fc^»tS*JliL«©3i*tt#IRlBaa5ElJ:3Et 
20 LTtt&fta&m&^LT^Swi-^ «aiftx.HGFS:ffiSSF*3^ig30EW»-aAi-S 

(J. Cereb. Blood Flow Metab. 18, 345-348 (1998) „ CLiX^COftJjLj^b. HGFte 

{fc>7, ihjffrt&iaJSB^ (V EG F) rt«l^*tLT-7^ j.^-y^ 

25 *fWI^W«^Sf-Cfc0, ^LTMSiite&ffifcS^&^TLTl^o V 

E G F li^ajai^LTiliWlo^I^^v^ hv?x=-^ fc8b*fc* IT 
(Biochem. Biophys. Res. Commun. , 161,851-858 (1989)) „ v^^-J-—- tf 
l^t^-F 1 t, F 1 k - 1 WKDR^tfVEG FOjfe^ftMttli, 
-<^ , OjRBIia-Ctt*< ft&MilC^&LTV^fctf), V E G F ©aWKfirtftfliflS 
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vegf©i t*5 tt -5 «ya \z m bx h: , <pmnmmzio v *-c v e g f juli* 

(Mol. Cell. Biol., 16,4604-4613(1996)) , tfc»iVEG F©I^ffi^©g 
5 4-35^ «MO«^*Sb"e*>ofcni:36S«^SiXTV'»5 (J. Cereb. Blood Flow 
Metab. 18, 887-895 (1998)) 0 L^tpt^r ^li^oTV^V^ 

iftfe©B^tt3ft*&lktf*r£lt5itB J F--OfcS (J. Cell. Biol. 119,629- 
) 641(1992). Biochem. Biophys. Res. Commun. 161,851-858(1989)) 0 ^jfo-tt^fNi. 

ttfc h<D«t i9fi^©^#t^#>L-CV^5 (Stroke 25,1794-1798(1994)) . 

ix^o U*»Uft#e>, lM^I^LT*^MHGF^>VEGF?rfflV> 

S^itfe^-f&^Jtofr^^S^&tciia-rSc ^i:PL<it #359! tt, HG 

25 f (jftM'Kmmmmm^-) ^^rx^xx^vegf (skmftfemmm^F) ate 

#3S9!#?>fi, H G F RO* V E G F ©ilfef iAH <t o t , dlJM*!tgtf>JIS^ffi 
^jfiLWffi^^-rsC t^T-#^75^'9^«- in vivoT'^ftLfco t<DU$k, 
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otriibro^^S^BrttfttB^lxSw (b) HGFite^XttVE 

MHit#5Ci:, (c) HGF3te^-3mVEGF5te^<D h7^7i>? 

V >&-!§-i£K <fc 9 l-^fife £ ft 5 n £ 1 m b >6>{ci L fc„ 
10 GF3t^*Afc£«?»«fl$ft5-£:£ , feJi.ttJLfc. 

^ft ±9 „ £TF<7> (1) (2 3) <7)3§i^7)SStft£;}x£ 0 

15 (2) jKj§L«»*a^ mskmmm. m&m. mjtfe. mm&s m**. naajjfiu 

5t^T*fc-5. -LIB (1) ©ftOffeSRXtt^Rft^J. 
(3) HGFjt^T-Xt^/XliVEGFite^Sr^bfifc^t UT"§r*-f-S, JH© 

20 (4) HG Flfe^^/Xtt V E G FSfe^^f M5> t Lt^ttS, F£<£> 

(5) HGFlftfSrf»7>i: Ltt*t5, flH<04*ajttU&5E<D«H|jy», 

(6) jBo#si»«a^3isjB^ifi^jesi-ssigttws^fla5E-efes. -tie (5) 

25 (7) HGFite^£W$)J&8-£ UTS*)"*-*, flgOft«fBJ®<DT# h— 

(8) HGFae^&V/XfiVEGFit^Sr^fiK^t loHGF^y 
/^M/XliVEGF^y^ ^ifflCitf^fcfcW, ±15 (1) ~ (7) 
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(9) H GFae^ *U loHGF^ ^^^OftfflCMSfcft 

±ie (8) mm<Dm. 

(10) HGFjte^I>VXfiVEGFit^^HV J-!J#y-A(Z)^^ 
£>5, Jhf£ (1) ~ (9) V^ft^t-ffitt^Sl 

5 (ii) ^^T^^i-^fcfe^). ±IE (i) ~ do) v^-fti/NclE*^ 

(1 2) HGFit^St^/XtiVEGFjt^t^WiclfF^L^S^Jt^ 

±ie (i) ~ (id <D\,^3nMzmm<Dm<Dmmi>m. 

' ) (13) HGF5ft^S.I>VXttVEGFjt^^t h t^Ai^ r t Sr^tf . 

10 ^jfo-W^of^xii^l^fe, 

(14) HGFit^^/XfiVEGFit^^rt h {^A^S ^ t tf\ 

(15) HGFSfc^&OVOUiVEGFigGi^t: h t^A-TS 31 <b 

15 (1 6) HGFjf^^fc M-iHA-TS r t ^0#MflS^(Dffl]$iJ^ 

(17) HG Fittest htd^Ai-^r £Sr£ij\ FgoWMJ&WTtf K— > 

(18) HGFit^^/XfiVEGFa^^rt h O^J@£T^&-5-^£k 

±ia (13) - (17) (D\,^-nx^\zmm<D^m. 

20 (19) HG F»e^Jl^/XI4V EG Fl€^©f Ai: HGF^y/^ 
&tf/OtteVEGF^>-^£S:^-1-5, -LIE (13) ~ (18) WVvftlyWC 

(20) HGFitfe^O^Ai:*^. HGF^y/^^f?., _h!5 (19) 

25 (21) F^lkW^Of^X^^i^MitO/cifeOHG FiUH^&O'/XttV 
EGFite^O{£ffi. 
(2 2) F^(Dm^*{ST<^?^X{iW^JcDM^fc*(DHGF^^t>VX 

liVEG FMB^-cD&m. 

(2 3) P^jfiL^gr^iSit^l^MitOfcftOHG FitfeT-S.t>VXf*VEG F5t 
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(24) m<DftmmB&K<Dtofflm<omm<otzib<DHGFi&fc*<Di&m* 

(2 5) iimnmmifo<DT# h-i/xmmm<Dmm<Dtcfr<DHG Fmfc^nmm. 

5 mi It. flg^SOjS-gal (0-#7^ hi/?— if) ©|gaSr*i-*«&O^J8^ 
JCCfc3„ Ts HVJ-y/Ky-A (1ml) ©ftlilfrMft&A; «K HVJ-y^ 

y-A (ioom i) ©AW (^RTiffi) i*i&A; ±, Hvj-y^y-A (20 

Ml) ©flUH^ftA. n = 4 0 

I3 2{2. flgft<D0-gal (j3-#7^ hi^— if) ©H^*t4|iWil?X 

10 TNfcS. ftmmmftSiA; «hh^a;*, A« (^®TFB£) ^aA c 

t®fU7yh^ 7 diJHGFit^iA7 0 KD75/ 1 4 dteHG 

15 fc + ttBBS^TD&^i-o »«HtHGF©aUSe (ng/ml) 2^1% **:UT 
(d*J-LTP<0.01 o n = 4 0 

fW^&^-ff^yX'foZo m4\ UTttVEGFl^^ifeV^^ 
C*a«Ufc9jy h«r, 7 dfiVEGFl^A7 Bl©?^ h^, 14d 

20 ttvEG fsma 1 4 b i©7 y fSr*t„ st0tp, -\-tmmm<ommm 

*fc + ttB3M«3^-r o «<ftriVEGF©»af (pg/ml) £*-T 0 
** : UTI:SU P<0.01 o #S¥ N n = 4 Q 

rt^^l&tc^SJWJ&^^W^feojfe^Sr^-r^ia^K-CfcSo A (_h 
25 jfe) % mW}ffi*fflmi,ti:^X"<? (HGFa^F-fc^frVvSg^**— ) 
^f 7 ^7x^v'3yLfcK; B (±£) , IRIMR&BflSLfcVvCHG FStfi 
^£ h7>77x^->3 C (T^c) , MlJllfEH&& 7 B g 

^h7^7x^y 3 yLf;I; D (T*) , l*1Ii7 B l©HGFi|g 
^Sr F7>^7x^-> 3 >L7cJKio n = 4. 
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H6tt, u-^-Fy??-^ (LDI) -caa^LfcJBSjkSftWl^ffi 

dl«7Bi^ HdiiliHaWf^t ffltl (FLUX) tim 
mMWm.^-to pre^^LT^ *P<0.05, **p<0.01 o n = 6 0 

5 H7r±, «»J»KS^7 0 BtciLD I -ca3^LfcCBFSr^-t-^77t?fe5. 
0tr\ UTttlS^:?* — t^iLt7 y RCttllMHGF (200Mg) 

T*fLfc7 7h^ GENEfiHGFite^ (10/zg) T'«i«Lfc7 y h 
GENE&RCI4IIMHGF (200;xg) ^HGFilgf (10/*g) t*ltfc 
7>^^ ffcVEGFtfcltSGENEttVEGFi^ ( 2 0 n g/ml) t?« 

10 IUfc7yh©ttM*t. £fc8£«i (FLUX) {iF^SI^¥^Jfii^^i-o UT 
^J+LTs *P<0.05, **P<0. 01 o n=6 0 

.0 8 S»l»©BB«^&im«{j:LD i -eifPJtttCBF^t^?^ 

•So Eltprefi, ^7 y hrolllFllli^, postfifcNia^ y ho^tbMEf?^ 
i£«s HGFteftMP8S7 Bbu(CHGF h^^** i/ 3 >&?Tofc^ y h 
15 OiilPrllili©^^^, VEGFttl«S7 BtutCVEGF h7^7x 
^^g^Sr^Tofc^y hOS»HREB*itt«OJS*Sr*-r o postlc*fLT, **P< 
O.Olo n = 5 0 

0 9 12, JMffi (UltpBrain surface) ^U^-ICA-HTgi^^cpCAl) <£> £ -gal 

20 010 «u i^ffillSSMcD^ik^ic «t 9 , «ESCA-l«g«lcillStt»ft3BBJia5E36S 
»*bnfc3S**^i-> iat?Itfe5„ it, Sham ope. 7days tt^ha 
-/V C^5ft&tt»^-CifejjfoLiMafc& L) 70gOgf £fc Vehicle 
(4days, 7days) teffiMmWitilii&lk&i 0 g RW B @ <D^iSr N ^M^~t 0 
Sim, PiRlJll!tM^ltlLfy^(^HU^l-HGF^^fo^V>tim^xHGF^>'/^^ 

•T, m&.gmnX'3bZ> 0 @<f\ Post HGF g ene(4days,7daysmMiRM©Jili^jkS: 
#{CHGF}i^£^AL/c4B SS.I/7B SOgl*, Pre HGF gene 7daysfiffiffi9 
il^liinLii:fu(CHGFit^^2»ALfc7 B @cd££^£, £fc r-HGF 7daysliiSj 
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nmm&*m'fc\.td&2k*7Fir'y : 7 7~Qhz>o m^. mm-immmm 

5 vehicleii^JHibM^lk<D^^ N Post G^PiiKIIIibM^jflLm^HGFjt 

^^^ALfc^mS:, Pre G^ft'MftMlfcitincHGFjI^^A tfcM^:^. 
*fc Post R^PJftiMKjMik^^Mm^HGF^^/^^^^AL/c^m^, ^iVp 
tb*i~ 0 vehicle|C*f LT> *P<0. 05, **P<0. OK ***P<0. 001 o 

fiHGFtD^^^ (ng/ml) Sr^U post HGF JiHGFit^agA 

(D^m^r, shamiinv hn— yU (iifij|/j; L) O^m^, ^n^fo^iTo £fc 
N. D. «^m$tt^^ofc^^i- 0 

B14HU ^CA-l^t^tfS C-MetO^m^, ^^feiCi 9H?#rLfc 

15 *£m£^-t\ mm&Mx*tbz> 0 

« ^^^T'feSo H<f\ DND 7days{iMtiJSli>)M 

££j&&7 B ST*Mtt#^JBI&5E£il£r L/c#3££0Hfe^ Post HGF gene 7days 

\t.mmmhm&foM&\zMQFMtt*mx^tzJu som, *fcp re hgf ge ne 

20 7daysfiM^lTOMJ^ik|i:Bfll'HGFit^^^Abfe7B 1©^, ^^l^ 

"To 

^r^r^-r, H^M^^-efoSo m^ 1 , sham. hn- (^im.^^ L) O 

post HGF (4days, 7days) {iPJ^SStbM^Mm^HGFjUH^^^A Lfc 
25 4BgSU t 7BiOif^ ^-JVeix^i-o 

il7lt |SlffiMWjSinLiS^|CHGFa^^^Am7B g(D, rS^CA-l^li|£}C 

*5^§HSP7o^m^, ftmm&izx K>fm\,tz.^^-tm^.m^-MX'h^, 

HIl 8te, rS,!CA-l^|c{Cjoft5HSP70(D^m^. VMVrLtcB 
f^^tWI?It*fcg = Sham. S2 3 > h a — /U (*jfa.i|BJ»/j: L) (B&g: 
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Post hgf m*ffimmW}mf&tia.&&.\z.\\GFmB**mALtc7B b<d&%:&. 

5 ft <z>* & 

^BJ^V^T^ffi^n^) rHGFit^J £fi> HGF (HGF^W^) 
5 ^rlSm^Bg^ae^^tti-., JirfrlttKlte. Nature, 342, 440(1989). 4#fFig 
2777678-^-^^. Biochem. Biophys. Res. Conunun. , 163, 967 (1989) „ Biochem. 
Biophys. Res. Commun. , 172, 321 (1990) ft <klC|B«t<DHG F©cD NAl:ti©$D 

^(Dd^ff bttSo n t*H G F lr 3- Kt5 c D N A©tSSH?iJli 4 milElSt&fc 
10 lw|B^$tL-CV>6ffi., Genbank f©r~ *^<— *{Ct>Mc£*VtV^ 0 lot: 

7L\tffim*? 6jfo.Efc*5fetf)m R N A LX R T - P C RS/fc^tr 9 n t ft «fc 
0, HGF©cDNA?r^n--Vmwi:ASt§5, rttfeO^D— 

#1 PL \t Molecular Cloning 2nd Edt. , Cold Spring Harbor Laboratory 
15 Press (1989) ^Og#SK:fi£V\ %m%K o Z. t 5. 

^f^HG Ft HfCiftUilU C^Sr^ri-sa^T'feSPS 1 ? . ^IPJWHG Fat 
^i:LttfflT*t5o -Tft:b-^ 1) HfJlEcDNAtX r- V 
Ttv^/D^Xf^DNA^ 2) BUffic DNAI^i 0 = — h*ZtlZ>?l"< 

20 ^K^TS/fiftfi^Jt-ttLTi^^hMSgt (#*U<«3MH) 

NA. t££(Do-h^ HGFtLt©^^ft5^W^?:^-Kt?) , b©T*fc 
ftfi, JWSSBOHGFit^WflSfclC^tLS. ^CX-BUlSl) &tf2) ©DN 

25 — a Vfefc iflw«fc 9 £ flS-Ct , ^^^l-tiBulSMolecular 

Cloning^OS*«^##tC Ltff 0^kfrX-%Z> o 
mm^is^^x&m&ixZ FvEGFiie^j VEGF (VEGF^y^ 

srasmprefcfte^&Jti-. vegf© c dna^o}d#i 
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>f->y^aD, 4mm<0-9-yf"(zf( VEGF121, VEGF165, VEGF189. VEGF206) 
0#fe^^$n-CV^-5 (Science, 219, 983(1983) , J. Clin. Invest. , 84, 1470 
(1989). Biochem. Biophys. Res. Commun. , 161, 851 (1989)) „ &$£BM\Cid\,^XHZtl 

ism^m^t^^omM^h, vEGFi65ii^asj;i!>&]£Lv\ $t>\zmtz(DHG 

f <om& t mm\z. :H?>vegf <D*&fc*\ztt LTSfeff^l Lfcite^-c-fc 

*^PJ<DVEGFiS^^i«{-^*nSo 
10 SSVEGFlfif tHGFlgf fcH«t v * j& 

Science, 246, 1306(1989)) IBgtOlB^J&tFx— i?-<— :*l£3£il£;ftrCV^ga^]tf 

^^Ul&WCli. HGFit^XteVEGFit^f-^J;^ lifif^fe 

15 mxni-ffi£tiz^b&V}£>xwtbfr\zi,tch<DXhz>o -t%t>ib*&m\z$$\,* 

X%}frX, (a) HGFjt^XteVEGFitfc^ h7^7x^-> 3 ft 
^ra^fcfcoTrtb&O^W^KiSJlgrt-tf^tij^tLSri:. (b) HGFitfc 

T-Xtt v e G FJHS^ h7^7x^v 3 y|: iSM&t «k <9 &jfiLtttt0JH£ 

ffiKuSL*«f5fe«rf|i»-C#Sr.i:, (c) HGF«fifXliVEGFief©b7 

5©Cta-Cfe5C^ ^-LX (d) JIBSlWlc^lfibfcttfc* 
^bT'fc5-«b$r^b^{CLfc 0 toTHG Fit^S^VE G Fl^tt, MM. 

25 t, mmzmmzfrZo 

msk^mm. mmm. m&&. mm&, (f^mTnuhL*? 
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10 £fcHGFitfc^te. Btjl5(D«fc5t' c -Me t £^Lfc#^Jt&{£g^m£:fr 

^itfe^-fc^ldfflV^ ' tt>-C#-5o Sbfcl, HGFit^P&tf/XteVEG 
FSe^i, HG F ^ W^XV/XttV E G F ? t if ffltS w t fe^T 

G Fitted tVEGF^ b Wfi^bfrtfc 9, £ <b L < i*H G F 

20 m&l-bHGF*^? b<DMfy-&t?1tX~1bZ> 0 z.tuzm\^xte&m<Dmi&m4 

^.ttlE#*&»HcSC^tt. Code No.HGF-101^) ^fflt5rtt)-C^5 0 HUffi^ 
25 o— -^^(CfclJ^ibtLytHGFWcDNAiii^^m^^^— tffAL, CI 

■TZmMX-HG F ? Z.bftX%Z> (^Jxli'Natue, 342, 440(1989) . 

#W^2777678^#B?.) . SfcVEGF^y/^ tPli('Lti2ir^7)K*# 
5 C 
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fit Lx^^^j^^^^—^m^^tcm^t. /is*'*? ?—&m^itm& 

5 (SU#IOIE^,3t^ : 3Ff&Si!©S«ft«,^±tt,1996. 8iimE$,lfif9 

A&mmmm mma, ^±*t, 1997, b *5te^?&«^iiae^-?&*BBisw^^ 

*sY-fv9. « -t 1 ^-- 1999) 0 £TF, ^W<Jfc:l&0§i-<5. 
A. ^^;l-^^^-^ffiV^5^ 

itft. DEAE-f^h7^ $&/h#7;*t ; £JBV^DNAcDIt^-£Aft& 

15 if^tfe>jxs„ 

gfc, ASi Ltli, F^)^§yy^y — A (internal type 

liposome) \Z. «t 5 it^^^ Aft, tl^IP^y-A (electrostatic type 

liposome) ^isae^Ajfe. Hvj-y;tfy-Aft s ^iHvj-y#y 

-Afe (HVJ-AVEy #y-Aft) , Hry-^-^ttil^^Afe, ^—7^* 
20 /Hfc-Cffiflc teflUS^) ttt^DNA^Sraiia^A-t-S^rfe, naked 

- d n a ©i£s*A&, iEm#^ y -v— j; s^Afe^ov ^-rtifr<D%mzfei~ 

25 (Hemagglutinating virus of Japan : HVJ) i ^fifc^-^fctfrefoS. MS 

I£hv j -y #y-Afetttt#©y#y-Aifc£jfc«L-c, fcrngtoM-S-Stt 
d5^Sl-^v^<t^#m<bt-S^OT'fo<?. »Sl^#AIitfc5o HVJ- 

tt, 1996. mfc^mA& ; %m.ffi%rnmm, ^±1±, 1997, J. Clin. Invest. 93, 1458- 
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1464 (1994) % Am. J. Physiol. 271, R1212-1220(1996)) ft if\Z.U L < xE^<btbT±5 

4feHVJtfCttZft (ATCCfcOA^RTtS) flS»*LV\8*, S*6«)t-ttte©H 
VJtt (0g*.tf ATCC VR-907-^ ATCC VR-105%2?) tfflV^S r. £ 5. 
5 SblC nake d -DN AOff&HIA&tt* JtlE#tfc© 5 *>*t>*HR*#tt 
•Cfc 9. ^©ft^b^UV^Affi-CfcSo 

CAGGS (Gene 108, 193-200(1991)) pBK-CMV, pcDNA3. 1. 

io pzeosv wyiffDM, xv^fv-^tt) t£i£<omms<*9—frm 

■fc^'f ?-fVW*, SV4 0, ife^:^^-* (HIV) fODNA 

^-r^^.^fc«RNA^-r/v^{vi@e«3i:i-sit^^Au, £ffljfe(-£a&x.?-f 

#Ai"S in v i vofe, SO!, t h^5>fcS«W3H«Jia*Sl?)ttiLT^-C3t 
25 e^f&SSeSJSreEJBIJI&i-^AL. ^©SHBJiaSrfrrtlJiM-t-e x v i v ojfedSfcS 
(Slt^i^, I 9 9 4?4|f, 2 0-4 51, ^flJM*, 3 6 (1 ) , 
23-48 (199 4) „ Hi£B#tiflJ, 1 2 (1 5), (1 9 9 4), B*it 

9 9) o *3PJmi, in v i v ofeWlfeLVv 
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M^©«t£*Mfc4:LTtt, teste BW©£.£^ ^Rft^fciSCfcSS 

io to. ^3g^*faK» SHE***) \z.mtevtz.'&. &^\z.mix7 j ivz—m-effiM 

SH"^ tftX*% *PJ©DNAi: IT 0 . 0001-lOOmg. 

20 #*L<t±0. 00 1- lOmgffe!), C*L&2£B U£-{r£ K 1 "Eltft-^f 

25 

l) P5-W«ft»R©^3fe 

*M — f • K?!I-7 7F (350—400 g ; Charles River Japan, 0 *B 
ff#rtT) ^> f/^t"^-^t h^A (50mg/kg. "CJfclfc U 
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2)HV j-y y^y — J^^^U^^ ^(DmM 
HV J - V — J*£f8SSli~5fc*K&ffl L /c # i£ 12 3C §fc 
5 (J. Clin. Invest. 93, 1458-1464(1994) , Am. J. Physiol. 271, R1212-1220(1996) ) 

7 7 f-^3 y ^S-t/^ l/^ro-/^ 1 :4.8: 2 O Jrftifc Lfc Q Z.<75)]g 
%m&Wi (10mg) l±n-^y-i^jK^-l^t?rh7fcKo77ySr^5fet 

10 ^??—%mirZ200»\<D¥miMMmWi (BSS; 137 /zM NaCl v 5.4 M M K 
CI, 10/iM h'jX-HCU pH 7.6) ^-?7Kfrl£-£fc 0 MiP©';#y--M4> 
gltt*fc^f?AO#^3§51/<^* — ^^"UTVNa (BSS 200 (i Do 

fttsiHvj (z^) mmmm^s^mu-vmm (i#^fc«?no^ui7*/ 

15 mm 2 ) UT^ffitt^bfCo V ^y—^MMm (0.5mK 10mgOJigfr£r^i-5) 
&HVJ (*&£44ml<DB S S 4"10, 000«^W4) t?I^Lfc 0 ^<DU&m 

h Lfc„ y !)-©HV J tev'a^M^IB^'L^ioTHV J-y /tfy — 

20 ^bu^SS^ (J.Clin. Invest. 93, 1458-1464(1994), Am. J. Physiol. 271, 

R1212-1220(1996)) \Z.^X^c% Lfc t £ . 2 0 n g/m 1 t lWl^-C-*>ofc 0 ^ 

3)-r ^t'**jt^^A 

ftTOM—^iMftA, 2) M^^o&A, ±m {?^mrm ^<n 

ftA3rl*f£L*L 0 

F^H)M~tf>i±AT'{i. — ^ • Kfr'J — (350~400g) fr'O 
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h^,Hf*-/W- h y ?A (50mg/kg, m&ft) T?**U, ^LTfe^t&MS 
«LT^!)xfU^*f-r^ (PE-50, Clay Adams, ^-v^ — 
— ffl^-S'y £fe^l!i&MI-^A L-fc (Rakugi^) 0 mitLftMWiMfK 

«5^tf>ftAT*f3, f»l£L-fc7 y h%7£WfeW (Narishige Scientific 
Instrument Laboratory, B&mMl&U) , LXsMM$:1&tii£Tttz. 0 ¥f 

S'Jl^frLfcT^nvjg^gg (FEPf, Bioanalytical Systems, -i ^y" ^ 
10 Ti-m^^^h^yr-fTyh) ^tt5^ryi/^i*-a-I/ (30^— v?; 
Becton Dickinson, ^a-v'f v ! -Wl77>'^ U W^^) 
(Am. J. Physiol. 271, R1212-1220 (1996)) KfSi^ft-tV^ <fc 5 I^LtillilC 
^Abfc 0 ^ft@Mli«©^!)T*&ofc 0 : ^W^Om^>1.3mm, *i§£ 
<D$J;fr2. 1mm, S.t^MM©T3. 6ram 0 H V J - V # y— A n l^zfU y ? 7. 

15 lit^ALfc (20/ii) o hv j-y^y— A3^-7°i^ix^^^aAbfcm, a 

20 Becton Dickinson, — =■- — v 5 -^ — v?— 7 7 ^ ]) ? 7) £y^-ggTl£ 

]00^1©Ifi$^iiLfctlC, HV j-'j#y — (100 /zl: 100 

Mg/ml) £A:*f (^^E-ITK) tci^±^ttxa^<&ALfc 0 ^cd^, ®) 
m-i30ftr$m®>*T\ZLXWl<^o Wift&^ftOj/L^IC (30,000U(7X^> 
25 'J>G) ^^LTlimi^^T^tfco 

4) u-if- vy^y-mmt 

U-f-Ky^7^ fy-v^- (LDI) MLt, ^flf^iiP^Jdllo 
T^gc^jk^pj^?rfE^Lfc 0 LDI->^7A (Moore Instruments Ltd., 3* 
l7#y) {Cfcfc, ^X^cnKDM^ra^eOOMnKD^^ST-JS^^t-Mi-^TC 



WO 01/21214 PCT/JPOO/06347 

17 

Jtft^«^$-&5fc«>l-2mW©^y $J*-%*>1>— if— ^Ji^ntV^, 

ttO~lOV<Z>«SHO«JE3E«i»-<E!ft*n5. 0 VO*JlEa*li[Sr0%O««E^l 
5 $S9ttttL, — ^10V^100%OSf»fc{ca^i9#{tLfc o jfeaSiS^T L-t L-CiS5 

mto&J- «" tt—*— \ZM.7F £ ft 5 o *«^^/Utt 6 0©Sfc 5 «b 

) i: LT^^ft, — ^^^CJt^fS^-fet LT^^^ft?>o 

10 LD I MLT, H&fflK B£8L 7 B IfttfMB |©Mi©ii^lBiL 

&±xmwmwmmmt>titc 0 ^n^ntmmmm^^ ^ltm«# 

" 15 5)«B!ft#S&¥tttt£ 

-gal^&ffllC, 25Mm<DS^®^^D>t^l00Minrt{^^bfc o SJJt&X-gal 
■C^feLtp-^f7^ h>^— if £^mLTV^&fe£ftfc-^-D>£|ir|^L 
tc Q 7;V*y*^77^-^ (A LP) IfefefflKU 25Mm<D^ffi#^ < K-£rl00 

20 Mm^fctf^Kufco rft«bo^o>t^o.3%coi§^t:7K^^^i-SPBS<t*(c 

^y^^-Mt, rtBte^/i'^-y-ifate&W, ^rUC^O^ 10% 
<D7^ito-if Sr*i-5P B S^T-^Lfc— &^&Xtet^5^<t*lc^?S-C*60£- 

25 yV^-^i/y— ifnV^Wy (Vectastain ABC kit, PK 6100, Vector 
Laboratories, *!l 7*^7ffl/<-!) y^-A) £ -< ^ * a h L fc 0 trt 
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6)B^mm (CSF) t>©HGFXtfVEGF|:*ff5ELISAfe 

w\Mmwim<Dfflmn$Lmz7 RxfuBmcoy y h^tnfccsF (100 

Ml) «Tint>O^OTtfc, 7->hMk hHGFIiELlSA^-yh 
(Institute of Immunology, Mzk%V>) "CS'J^L, ^LTfc hVEGF^EL I 
5 SA3-;yh (R&D systems, 5 * y $ *T*K 'J T*S!l^Lfc 0 

thHGFS^m thtDHGFtDcDNA (^fF^2777678#) 
^ij^n— ^y^U IMM^^-PcDNA (-f hn^VtfcgS) (C 

10 t 1>VEG Fl^^tts t hVEGFl 6 5 O c DN A ( Science 
246,1306(1989)) £r3r2£{£<fc 9 ^ a— =. V^U mSrSS^* * — p U C - C 
A G G S Icjf A Ltz.h<D&m^tc 0 

kh»tHGFii, fchHGFcDNA (#rFfg2777678-§0 5:55^-"** 9 — 
pcDNA W bo^thl!) t-}f Abfcm^x:^-<^^-T*^-r-i'-— 

15 X^A^i?— iPM^fflfiS (ATCC) XttC-127|fflflS (ATCC) ^h7^7i^i/ 3 y 

^>\?#X~<D tfmfc^-<D h7>^7i^'>3 XCjottSHV 
20 J-U 4^y— A^^cp^ 

V J U : 2 0 Mg/ml) u ±ffio*m;&imifc;^£<Dfe 

ictotHv j - y ^y-A^PMbfc 0 

25 jr^pjit^^ L^LWb. ±mm.mmx*<Dmmfr&Ax*^ &a^3w 

W«£V>) „ .^rixiSfe, H V J - y ^y-A^fflM&^^lTlSliftAtS I i: 
t Lfc„ HV J-y #y-J*m\z£Z> p-tfyt r-isiy— \?mfc+<DifcM$¥hb 
h^AmSR^7 0 BK0-gal<D3g^;fcfgm££C$-£fc (@ 1 St*® 2) „ -fpjj 
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^©aA^fflt^-i^i <9 fc#t?*>5 n k&W ftofc. 
5 2 

HGFR t/V E G F j^^-CD^T >[ tf'zE f7^^7x^->3>- 

HGF^VEG F3te^<0»^#A©8b*&*n3fc«>l;: % ^ V fST'Ufil 
$c (csf) tft-crnb^^w^SJgl^i^tfc (n = 4, o 

^KMMWjM^^k 7 0&3ttn4e«U:*tJB9y h (HGF^VEGF 
10 it^lfAO^V^m-^^^— -?mW) ©CSFtrothHGFMVEGFlr 

HGF*fif (HVjy^y-A^©Ig: 2 0 » g/ml) SrTOMIBS 
Hl&Ki*^-I&TI£K:SAL*:7 y h<DCSF+ot hHGF^^^fMIKSrai 
^UfCo h5^7*^i/3yt7Blfc, t HHGF^itiJ^^. v y h 
15 HGFB^tHSil^ofc (1213) „ Sllll^^I^ty^V^y F (1.63 
±0.16ng/ml) iSS«llK3:«S$iXfc7^ h (1. 67±0. 29ng/ml) |HJ-e8S*fcH 
»tt/i3&»ofc« h7^7s^i/3 ^14 0 g-C^^-, thHGF* (0.40± 
0.04ng/ml) T^fctt£ftfc (0 3) „ 

±lBOHGF^^tl^1t<D^&{Cj:<9, VEGFlfef (HV jU^y-^ 
20 *tf>M : 2 0/xg/mD *^*ITFBtiAUttr5, CSFfOthVEG 
F©gSl4HGFit)li5«^ofc (04)(7BS; SlbllR&MSJxt^ 

h-ei8.9±2.9pg/ml, TOjM$r^S£*bf::7 y h T*16. 8±5. 8pg/ml. 
140 B; mmm^mM^^X^^^y- y r--eil.7±1.6pg/ml, m.Wiffi.&fflM£ 
fotc? y hX-9.9±1.5pg/ml) „ rn^<Z>WI©w03^^©a*tt^-C*>Sas, 
25 Itliwjk^fti&T^f^-rSfcfe^tiHGF^jiffib-CjfiL^^^C^^rSw 

«#J3 

£TO<D*0««Lfc:7 s> hO|Ii»^ t CNSm^HGF 
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*y^7 7 ^ (ALP) Srteffl b fc««B?539fc«#W«:M LT , « 
ALPBttHBifilijailMSttlllRroEHSffiFSt/? B&<Dm<oftU\zi&J££tiX\<^tc 

5 (B5 0A, C) o l^V^r t ICHG FI€^A7 y hTIi, ALPBttSNB 
5/ h-Ci«J#<JBMlc«il5$tL*: (I2I50B, D) 0 

10 ^ife^J 4 

LDIt'jgLfc7-y KOiM (CBF) 

15 l£#*{CiS;*)DLfc (06) o LJ&»U*JflSe>, CBF«^t7S' b <t Jfc&LTPS 
&&7Rm4BBfc:^tt9K*l-J:lJ(£A»ofc: (13 6) „ 

EMHGF (200/ig) . HGFit^ (H V J V y— : 
2 0 m g/ml) , ®.tF^xH GFiHGF itfe^F©^*^^® Lfc 9 y h £ 
jg'J^LfCo ^ixP>HGF3te^XU J *a*x.HGFtt. HJS0iJ 2 *5 £ 3 £ Iff] C < 
20 ^^^TOl-aALfCo #^®fiSlW^^O10^{-^Lfc o IlitHGF 
■CfeS Life 5 ?/ h T'Ji, *H®7 y h t Jfctfc U"C C B F ©HfrftitflDr±fcj&»o*: 

(*fRS: 886.1 ±99. 6, fiHx.HGF; 985. 5 ± 142. 4) (El 7 ) 0 L.j5»Lfc# b , 
HG F5t^^^A(-«t S^SX-fi^S# 70ICCB F dSR^KUgft] L fc 
(1214. 5± 145. 1) 0 3g{-, fe^iHGF iiti+iA^t TMLt7 •> 
25 htli, fMlC, CBFtt5ie^A^SbW»^i:lfc«LT7 B BlCttSdMC 
«tt)Si^ofc (1490. 3± 197. 9) „ :hbOfe*J:!l. HGFife^Aia5 

VEGF»e j F9IA'bCBF*li*P$-frfcZt^P) (1122. 8±265. 3) 
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(8 7) , VEGF1kte*hm(Ota.ffimi&T<D&m^mx-1bZ>z. b&Wbfrk 

5 mmfflmcxzcBFcDm'jt&pjikLtz mm-, 459. 4 ±97. 4, hgf ; 796.8 

±204, VEGF; 737.6±211.5) (H]8) 0 ^iX^(D^«, ^Jfcliu £ 

titztz. hgf tvBGF'M^mAtmmmm^x^skmmi&T^m± 

i 1. HGF»^^j:saB<o#ig»iia?E<o«i»jabm<pifew- 

10 mmim 

x.HGFfi. I . <b Pl#t- LXmm LfCo 

^^«*ltt#^X$ (M50g~70g) SrftJHLfc. 2AX:\ZLHm^ln-fcMm 

15 #ttfc„ rshamj : a ^ h n — /l^ ^/U— ^ G£4l$!I% & L ^/U— X) % 

Tvehicle] : M{R'J^®)M5^P^^1&.^V— X, Tpost Gj : ffiti9MlilR5#|H]£felfiL - 

mimfc^m-xy^--?. r pre gj : Mffia^KMs^^^jk^HGFae^^A^ 

Tpost RJ : j9qfilSgibJilR5^na£tjikL^ 1 0 JJ n ^ tf "f V h HGF&-5- 
20 20%lfe*, 80%ggj?<D»-g^T?*6J$Lfc. frft (fillfi) 

-l^sp>, \?*m\,-x%m\s*Lo mmmmm^m^, 

ttb HGFit^ (20 m g) * ^ISIT^ i <9 Mf£fl£^MfA b/c c 'J = V fc* ^ V h 
25 HGF (30 Mg) fit. ^^Mfi^^^^TEi^M^^^L/Co flfffefe^r— 

JBTOffi^^HGFaigrojBl^tt, k hHGF ELlSA^r -y h £fflt^TtTo/c 0 
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HJStf'i 5 

H G Fitted h7V77x^'>3 ^{Cfc 5%&CA-lteft<Pfl«iBiRBIia?E<Pfflffl 
(09). 

jaflHdss«iJiR5^iigdijiiucj; o , m<Dmmch-imm^Mm\i.nmMmim^ h 

tltc (IHl 0. vehicle^) o ^*UC*j- LHGFigfc^- (PreG*5 £ tfPostGI¥> fr5 
10 V>ttJ? r^tf^hHGF (PostRH) , 513Stt»S«BJia5E*S*St^«l 

*J£*lfc (Ell l&tfSl 2) o PostG»OlB J ffttfS1 3 HGF«SSrELISAitel^J:») 
ay^bfc^^5. 7B^^*5V^TtHGF(D^^S^fce>ttfc (EU3) „ iot, 
JB*JIl£. <t SilH^#S*Bfl&5E©*U^Jt-HGF^^-Cfe 5 r. t £ ftfc 0 

HGFW-t^^-T'fc-Sc-MetcOlgm^^^^^^Lfct H CA-1® 

£ftfc (Ell 4) „ 

feLfctC5, vehicle»T?#ft*Hlia<OTJKb — ->^*s^|fc5(|®$tbfc (Ell 
5) 0 ^fcttLHCFfc^S-S-fg (PreG*3j:t>*PostGi¥) T'tt, T# h-^tt 

20 litA/^aa^ti^^ofc (mi 5) 0 ioTHGFji^os^-tt. #i»sa© 

ft"f -5fc£>, T# h — '>^»JWf^ffiO*>SBcl-xl43j;tWSP70©CA-iai«lii3i-}- 
63§m&, &i£&fet-«fc <9&f*bfc 0 Bcl-xL(D^ia^m 1 6^, £fcHSP70<£>$& 
m^mi 7Wil 8lC^Ufc 0 M*>/**it>HGFit^©&^tCj:9#&*l!l 
25 HatfcV>TlSm3i s SI*^ixfc. £*±<fc9HGFite^©&4-te. Bcl-xL^>HSP70<7>3§ 



WO 01/21214 PCT/JP00/06347 

23 



5 



WO 01/21214 



PCT/JPOO/06347 



24 

it * <d m m 

1. HGFjte^Rt^/XttVEGFae^Sr^TSb^t LT^-rs, Fulfil 

5 2. mia f gmm&. mskmmm. mmm. m&&. mm&. mmtn.. 
a. it im i um^mmx^mmo 

10 4. HGFjte^Rt*/Otf±VEGF3t^«:*audt#t UT^ttS, IB© 
5. HGF»e^*%Sft^fcU"C-&^rt-5. JKS<^»«jNBJ&5E©«Iflia?ilJ. 

15 7. HGFJte^^fiJc^i: JffilO»SittliaOTsKI--^«l 

8. HGFjte^t>V3i{*VEGFit^^^r^5>i: Us loHGF^V 
/^M/XttVEGF y ©ffflttttSfc*©, 1**^1 1 ~ 7 V^-f n 

20 9. HGFl^lrfM^it, loHGF^y/^trofffltfttifcfe 
©, lf*3l8fe^^J 0 

10. HGFieWAliVEGFt^HV J - U # y — AOj&flgfclfc 

11. ^^RTK^fi^tsfcft©, i ~ i o v ^ixmz.mm.(om 0 

25 12. H G F Ifi^t>*/Xtt V E G F i: If^l^t t 55^J i 

13. HG FS^X^/XliV E G F jte^ fc Y\zM*.-*Z> z. t £r£tp, fl« 

14. HGF&^&tf/XttVEGFiSe^Srfc h {d2$Ai"-5 H t £r*a tf ^ AB 
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15. HGFafte^Rtf/XttVEGFjt^fcfc M^A^S 

16. HG Fjt£^£ t H^A^S r fc £r£fc\ JH<D#J£toi&5E©8lfNife. 

5 17. HGFit^Srfc hlca|A«rt?r-^tp, F^W&WaOTtfh-^* 

18. HGFjt^XtJS/XttVEGFJl^Sr^^ffllTlte^S^-t-S, 

13-1 7ov>-fnd»JciE«t©*ifeo 

) 19. HGF3t^S.t5/XfiVEGFsl^^Ai:*lC HGF^y/^R 

20. HGF5t^(D*Ai:*{-> HGF^^^Sm, »3fc3U 91Sifc 

21. JBjfiL«lW©t6*Xtt^86»J©*iJt©fc'«>©HG Fit^F&tf/XliVE 
15 GFlfi^Ctffl, 

22. P<OlfiL^*{ST<Df&^X{*™^JO^itOfcfe<DHG Fit^&tf /Xte 
VEGFit^O^o 

23. JB©jlL«*f^ffi5i»J«>$Kt«>*:*©H G Fjt^JV/Xli V E G F iffe 

20 24. m<DttmMmtt<DWfflM(Dmm<Dtcfr(nHGFmfc*<Di£.m 0 

25. )|(DWg»©7^ h— V^WlffilSywJUStOfcXxOHGFaie^O^o 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 5 
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FIG. 6 
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FIG. 8 
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FIG. 9 



fi-Gal stain 



Brain surface 
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FIG. 10 



Delayed neuronal death 
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HE stain 
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FIG. 11 

HGF injection 




Pre HGF gene 7days r-HGF 30 \L % 7days 
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FIG. 12 
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FIG. 13 
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FIG. 14 

C-Met 
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FIG. 15 
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FIG. 16 
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FIG. 17 

HSP70 




post HGF 7 days 
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